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Re: WT 06-49: the LMS-M ITS Radio Service NPRM:
TETRA Wireless Technology and equipment for LMS-M for US ITS wireless.!
And DC meetings, April 2008, regarding LMS-ITS wireless, TETRA, Federal agencies, etc.

A central assertion made by Progeny in RM-10403 and in this NPRM is that there is no
equipment for LMS-M service and that equipment companies will not make any since the current rules
and ITS wireless are not viable. Progeny builds its case for “flexibility” on these assertions.

Progeny has effectively admitted that if LMS-M is needed or useful for ITS radio service as
the Commission intended, and if equipment therefore is possible, then it has no case for “flexibility.”

Progeny never supported its assertions: the record is entirely clear on that. Further, the above-
captioned LLCs and Foundation (here, “ATLIS and Associates™) have shown in this NPRM that these
assertions are clearly false: ITS wireless is critical for the US, technology is available, and equipment,
as in any new radio service, can be developed if the licensees spend the time and resources (which the
record shows Progeny never attempted).

As further proof of world-class wireless technology and equipment that is especially suitable
for data communications under LMS-M rules (890.353 (b) and (c)) ATLIS and Associates present the
following:

As shown on the Telesaurus website listed above, TETRA is especially suitable for mission-
critical wide-area ITS wireless communications.? TETRA, an open-standard technology developed
under ETSI,® is the most well developed, advanced, and cost effective forms of wireless for private
and professional mobile radio services, and is optimized for mobile data services such as the frequent

! In addition, the above-captioned entities repeat their position raised several times previously in this
docket including in their ex parte presentation made on 2.14.08 footnote 6: the Progeny ex parte
reports filed on EFCS of oral presentations are defective and violate FCC exparte rules. This applies
to the most recent Progeny filings in this docket. This taints this proceeding and is good cause for
appeal of any decision granting any change sought or initiated by Progeny.

2 Go to http://web.mac.com/warrenhavens/iWeb/Site%202/ITS%20Radiocom.html

® The European Technical Standards Institute.
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short messaging needed for LMS-M ITS wireless between vehicles and the ITS systems.” In addition,
in the recent generation of TETRA, TETRA Release 2, the TETRA technology has been augmented
substantially, including to provide for high data rates, extension of coverage range (especially for
covering highway, railway, shipping ways, and pipeline corridors and the like), and interoperation
with commercial wireless: all very useful for wide-area LMS-M-based ITS wireless. Indeed, as
widely reported in public TETRA presentations worldwide by members of the TETRA Association,
including the leading equipment companies for private wireless (see examples on the Association’s
website at www.tetra-association.com) the transportation industry is the fastest growing market
segment or market for TETRA and appears to be already the largest, when the transportation fleet
component of government users of TETRA are included in the transportation segment along with
transportation-specific operations.”

ATLIS Associates (entities listed on the letterhead above) began substantially researching
TETRA, including with outside expert technologists, in year 2005. In year 2006, they contacted the
leading TETRA equipment companies including Motorola. TETRA had not been sold, and to date is
still not sold, in the US due to Motorola’s assertions that it will sue, for patent infringement, entities,
including ATLIS Associates, that buy and use TETRA in the US. ATLIS and Associates hired legal
counsel to assist in the matter, found legal solutions, and presented them to Motorola and the other
major TETRA equipment companies, the TETRA Association, and various US public agencies,
including Federal agencies, as well as US markets interested in TETRA including utilities and
railroads. See www.tetra-us.us, page 2. In addition, ATLIS and Associates are developing the needed
technical changes and making the needed economic arrangements with leading TETRA equipment
companies to obtain supplies of TETRA equipment for their LMS-M licenses and their
complengentary 217-222 MHz licenses held in approximately the same 80% of nation as the LMS-M
licenses.

A recent meeting on these matters was organized and conducted by ATLIS and Associates in
Las Vegas last week, in conjunction with the 2008 IWCE wireless exposition, with 19 leaders from the
TETRA community worldwide and representative of US Federal agencies and private radio market

* We are not addressing here LMS-M multilateration radiolocation technology: that was previously
presented in this docket by ATLIS Associates. But in brief: such equipment is also entirely feasible
and is in development by Telesaurus for LMS-M ITS wireless, and similar equipment is already in
increasing commercial service worldwide in the heavy-construction, major-agriculture, open-mining,
maritime-ports, military (including US) and other market segments. For examples (excluding items
involving Telesaurus proprietary developments) see the following links. Note: in some discussions of
“pseudolites” (pseudo satellites) based on terrestrial use of GPS spectrum, “near-far” and other
problems are discussed, along with pulsing and other solutions: however, the more effective form of
pseudolites involves use of GPS-like signaling in terrestrial networks that use spectrum other than
GPS spectrum, as Telesaurus plans for its LMS-M spectrum and that involve the majority of the

technology discussed in below links: (i) http://investor.trimble.com/releasedetail.cfm?Release|D=248107,
(i) www.epicorp.com.au/upload/Leical ocata.pdf, (iii) http://www.gpsworld.com/gpsworld/author/authorDetail.jsp?id=37495, and
(iv) www.gmat.unsw.edu.au/snap/publications/rizos 2005a.pdf,

5

For example, see www.telesaurus.com, ITS Radiocomm page, chart 2.

® As explained in earlier filings in this proceeding, the 200 MHz will provide very useful

augmentation of the 900 MHz LMS-M licenses, including better, more-cost effective coverage in the
more rural areas; mobile cross-band repeaters useful for certain mission-critcal applications by
government and critical-infrastructure users of ITS wireless; redundancy; etc. The collection of LMS-
M 900 MHz and 217-222 MHz licensed spectrum held by the ATLIS Associates in the largest and
most effective in the nation for wide-area ITS wireless.
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segments. The pages attached below are some of pages from the “TETRA-US” website created and
maintained by one of the ATLIS Associates, Skybridge Spectrum Foundation (listed at the top of page
1 above, again, www.tetra-us.us) and include the minutes of this meeting, with a list of the attendees.

As shown, this meeting and the broader TETRA-US initiative it served involve open non-
proprietary communications and procedures aimed at broad public-interest objectives. The initiative is
being well received, as the list of attendees and the meeting minutes reflect.

A second series of meetings on these TETRA-US topics, and on ITS wireless (including as a
leading prospective user of TETRA in the US), will be held in Washington DC in mid April 2008.
These meetings will include meetings with the NTIA, other Federal agencies including US DOT
RITA, ITS America, and Congressional offices involved with ITS and FCC matters.

At the time of these April 2008 DC meetings, ATLIS & Associates, and others attending the
meetings representing TETRA technology and equipment (including SDR based) that is especially
suitable for LMS-M ITS communications, and the ITS community, will make in-person presentations
to FCC staff involved with this NPRM (on dates and times to be arranged that is acceptable to said
FCC staff) as well as other FCC staff involved in public safety wireless, since ITS wireless as planned
by ATLIS and Affiliates will provide for preemption by public safety agencies in emergencies and
other critical public safety applications and objectives.’

In addition, these meetings in the DC area being planned also include Tribal lands’
representatives and environmental organizations, with regard to Skybridge Spectrum Foundation’s
plans to use, in its nonprofit programs, its LMS-M (and complementary 200 MHz) spectrum
nationwide to provide benefits that ATLIS Associates for years have described to the FCC. ®

[The rest of this page is intentionally left blank.]

" Many major benefits and uses of ITS wireless to US public safety are well known: these and others
that ATLIS and Associates are pursuing were discussed in past filings in this docket by ATLIS
Associates. See also the TETRA-US Las Vegas Meeting minutes, item 6, below.

® Telesaurus Holdings GB LLC donated 2 MHz, by disaggregation, in all of its LMS-M licenses

nationwide in year 2007 to Skybridge Spectrum Foundation, which is developing programs to use the
spectrum (along with a substantial quantity of lower-200 MHz licensed spectrum that ATLIS
Associates also donated to this Foundation in 2007) for free or cost-basis provision of the spectrum,
and operating systems using the spectrum, for ITS networks for reduction of accidents, congestion,
and pollution; for Tribal land purposes; for environmental monitoring and protection, and for other
charitable, scientific, and educational purposes. Since at least year 1999, ATLIS Associates have, in
dozens of FCC pleadings, and in other public presentations (such as to representatives of NTIA, DOT,
USCG, DOI, DHS, DOA, PNT, APCO, FCCA, UTC, AAR, ITS America, ITS California, ITS World
Congresses, SDR Forum, California and other State agencies, etc.) described their plans to pursue
these nonprofit spectrum-based programs.
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Respectfully,

/sl

Warren Havens

President,

ATLIS Wireless LLC,®
Telesaurus Holdings GB LLC,
Skybridge Spectrum Foundation,
and their affiliates listed above

2649 Benvenue Ave., #2-6

Berkeley, CA 94704
(510) 841 2220

The attachment referenced above follows.

® ATLIS Wireless LLC was formed in 2007 to provide operational services to the other entities listed
above including Telesaurus Holdings GB LLC that holds LMS licenses nearly nationwide, and also
assists Skybridge Spectrum Foundation that also holds LMS licensees nearly nationwide.
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Attachment

As noted above, the following pages are from www.tetra-us.us, reformatted to fit in this document.
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US TETRA Initiative = TETRA Legal Use Rights TETRA Links TETRAvs P25 US Gov - Current TETRA

Las Vegas Meeting Notes

Site purpose & introduction

This site supports introduction and use of TETRA radio technology and equipment for advanced wireless in the US, on
land, sea, and air, for public safety and other agencies, Intelligent Transportation Systems, emergency responders,
critical infrastructure and private enterprises.

TERTRA Legal Use Rights: Current rights of US federal and state agencies, and parties they authorize, to buy and
use TETRA equipment under applicable law and US Supreme Court decision --
Go here >>>>>>

These parties have rights to buy and use equipment that employ technologies under US patents-- without being
subject to patent infringement actions, but to payment of fair compensation to holders of valid patents. To date, this
information has been absent in the public communications of the US land mobile radio community, which has, instead,
assumed that no party can buy and use TETRA equipment in the US due to patent holder(s) withholding of patent
licenses deemed essential for TETRA.

TETRA Links: Information regarding TETRA, mostly by links to other sites --
_Go here >>>>>>

TETRA v APCO 25: Comparisons: advantages of TETRA for larger and expanding systems, in cost, etc.--
Go here >>>>>>

US Government current use, testing of Tetra: For armed forces internationally, and domestic public safety --

Go here >>>>>>

TETRA for Intelligent Transportation, Environment & Energy: Go here >>>>>>

TETRA-US meetings, minutes,etc: Go here >>>>>

Site host & references

Skybridge Spectrum Foundation, Berkeley, California

Warren Havens, Director - warren.havens@shcglobal.net
Jimmy Stobaugh, Manager - jstobaugh@telesaurus.com

Skybridge Spectrum Foundation engages in scientific, educational, and charitable activities based upon use of radio spectrum within the US for advanced
wireless in the public interest: purposes noted above, as well as nationwide environmental protection, and support for “V2G” (restructuring of the energy grid
to facilitate renewable energy, especially wind, electric production and its integration with electric drive and storage vehicles (“Vehicle to Grid”). The
foundation is supported by members of the Telesaurus LLCs group, Berkeley, California: See www.telesaurus.com. The Foundation holds FCC 900 MHz
LMS-M (Location and Monitoring Service- Multilateration) licenses, and 217-222 MHz licenses, nearly nationwide in the US, by charitable donations from the
Telesaurus LLCs, which also hold the same class of licenses nearly nationwide. These licensed form the basis of nationwide wide-area wireless for high-
accuracy, sub-meter-level, high-reliability vehicle location and data communications, and complementary mission-critical wireless, as explained in the
Telesaurus-Skybridge website noted above.

References to entities herein do not indicate their affiliation with this website or its host, or agreement with its contents.
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Las Vegas Meeting Notes

TETRA-US Meetings.

TETRA-US: Feb. 28, 2008 Meetings, Palazzo Hotel, Las Vegas

Post Meeting Draft Notes
3.4.08, v.1d

The below, drafted by Warren Havens, may be amended.
Attendees, and others invited, are welcome to comment on the below.
In addition, a notice of these public meeting minutes was provided by email to representatives of Motorola, Inc.

Note: All factual assertions indicated below are correct, as far as the drafter understands.
However, if any person provides sound evidence to the contrary, an erratum will be provided below.

Purpose and Agenda

There was a breakfast and lunch session, and a session in between that also involved a teleconference bridge (together, the "meeting").
The meeting involved open, non-proprietary discussion of TETRA technology and equipment use in the US. Attendance was by
invitation. The goal of the meeting, and subsequent ones planned, is to substantially increase the options, competition, affordability, and
rate of implementation in the US in advanced digital technology, equipment, and systems for PMRS (private or professional mobile radio
service) market sectors, especially those most critical to US security and critical operations.

19 Attendees

Phil Kidner, CEO, TETRA Association. /

Roland VanDerboom, President and owner of Rohill.

Roger Dowling, Board Member, TETRA Association (Director Market Development, Sepura): Association link above

/).
Juan Ferro, CEO, Teltronic. /
Dr. Georg Haubs, President & CEO, Rohde & Schwarz. /

Heinz Bick, Chairman, German Professional Mobile Radio Association (and founder and past President, Rohde & Schwarz).
Peter Foulger, Projects, Rohde & Schwarz, Canada. Link above.

Charles Hoffman, US NTIA. v
o 3
Klaus Bender, Director of Engineering, UTC (Utilities Telecom Council, DC).
Ken Davis, IT Telecommunications Engineer, Northeast Utilities. /
Milton Patzkowski and an associate (name misplaced, apologies), Pacificorp. /
Dr. Daniel Devasirvatham, SAIC: , Chief Technologist, Interoperable Communications Technical Assistance Program,

US Department of Homeland Security.

Warren Havens, President, and

Jimmy Stobaugh, General Manager, Telesaurus LLCs and Skybridge Spectrum Foundation. Spectrum and development for
nationwide Intelligent Transportation System (“ITS”) wireless. TETRA for ITS is discussed at this web page

By telephone:

Scott Booth, and

Jim Blocker, Office of Emergency Communications, US Department of Homeland Security.

Saneesh Apte, California Center for Innovative Transportation, University of California, at Berkeley. /
Eitenne Fiset, Business Development Manager, Lyrtech, Quebec, Canada.

Invited

Representatives of NPSTC, FCCA, some States and others were invited but did/ could not attend. (Mr. Haller of NPSTC reported that he
would have attended but for being tied up that day at IWCE responsibilities, and others including from DHS and Sonim noted likewise.)
They will be sent further information, including notices of these meeting notes on this website, in case they want to participate, or
otherwise comment. Opposing views from such invited persons are welcome. Also see item 7 below.

Topics discussed and summary of discussion

a. History involving why TETRA is not in US, and solutions. Among them, see p. 2 above:

b. Description of TETRA: The standard, product vendors, Association, products, pricing, major cases, and international volumes,
TETRA "Release 2" and other potential changes; Current and potential expanded frequency bands; Trends: toward larger systems,
with multiple agencies/ entities, increased data use, etc.; SDR on military (including US) and non-military radios (e.g. Finland); etc.

. Potential uses in US by government, and critical transport, energy, and other sectors.

. Comparison with P25 (phases 1 and 2), and with OpenSky, and means of interoperation.

. TETRA interoperation with GMS, especially using GSM-PoC-OMA and TETRA Release 2.

Discussion of next steps, including April '08 meetings in DC with NTIA OSM, other Federal agencies, members of Congress, UTC,
other trade associations, etc.
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The meetings concentrated on topics a, ¢, and f. A summary of the discussion follows:

1. Mr. Havens of the Telesaurus LLCs and Skybridge Spectrum Foundation explained that attorneys from Motorola informed him and
others that it would not license its US patents for TETRA and would pursue patent-infringement litigation in the case of use of TETRA in
the US. Telesaurus asked ETSI in a formal request to seek Motorola compliance with ETSI's IRP Policy and procedures. ETSI attempted
that but informed Mr. Havens several times in writing that it was not successful. In other ways and to other parties Motorola expressed
the same, as partly included in pubic documents, such as from the State of N, and in confirmed private communications. Telesaurus and
affiliates have pursued the TETRA-US initiative openly from the start, and informed Motorola of its position described on page 2 above
in open letters to the TETRA Association, its members, and Motorola. Motorola has not, to Mr. Havens, expressed any response to the
open letters.

Mr. Havens further noted that Motorola never declared to ETSI (as of the last time he checked with the ETSI IPR database) its US
patents relating to TETRA release 1 (as required in the ETSI member policies), but that Motorola did declare to ETSI in October 2006 its
US patents relating to TETRA release 2 technologies (which were then being completed in the standards process), which was very soon
after the August 2006 unanimous decision by the Federal Trade Commission in the matter of Rambus, where Rambus was found to have
violated US antitrust law for lack of early disclosure of its patents in a developing technical standard, and its later unfair and anti-
competitive "patent ambushing.” (Mr. Havens noted that he was not at liberty in the public meeting to discuss certain other related
matters, but believes and has publicly stated that his view that antitrust law violations are involved.)

2. The Rhode & Schwarz representatives (“R&S”) indicated a number of times that Motorola has given some manner of written consent
to sale of TETRA in the US if R&S obtained an equipment purchase order. The other attendees asked R&S for a copy of the written
consent and other related information. (After post-meeting communications with the Rhode & Schwarz representatives, they declined to
provide any further information on this matter. Thus, there is no evidence that satisfies the criteria of the meeting: which is an open,
public, legally sound and verifiable broad solution.) Further, Mr. Havens and others discussed the value of the proclamation solution
noted on page 2 above: it could clearly resolve the problem for any TETRA patents and for any markets encompassed in the
proclamation. Deal-by-deal permission of patent holders (Motorola and any others who have not licensed their US patents for TETRA
under the ETSI IPR policy or other terms), even if they were in writing, legally sound, and made available to and accepted by purchasers
and users, was generally seen as not a sound solution, and give the history of this matter, there was wide skepticism raised. In any case,
the matter R&S indicated is under review.

3. This website on page 2 above presents a solution discussed substantially at the meeting. Mr. Havens noted that it does not require that
a Federal agency issuing the contemplated proclamation do so for its own internal use of TETRA products, but it may do so for its
purposes including to assist US market segments such as state and local government that do not use P25 (involved with non-public
safety, or public safety: see below), and critical transportation, utilities, and other industries that need advanced digital wireless. Mr.
Havens noted that on page 2 above is a downloadable legal memo summarizing the law in this regard.

4. Mr. Devasirvatham briefly explained the historical reason (not current technical ones) as to why Federal agencies adopted certain
requirements to use equipment with less than 25 kHz channels was discussed. Mr. Hoffman also commented on that subject. Mr. Havens
noted that the FCC does not have such a requirement regarding spectrum bands subject to “refarming” but instead has a 6.25 kHz
equivalency requirement which includes 4-slot TDMA in 25 kHz channels, which TETRA would satisfy. [Also, some FCC radio services
such as those in which the Telesaurus LLCs and Skybridge Foundation hold licenses are not subject to the “refarming” rules.] Also, Mr.
Havens noted that rules (FCC and NTIA) are often waived for good cause, and that rules are often changed when new technologies and
circumstances warrant. For example TETRA (and other) SDR implementation was discussed: this would render mostly moot the
requirement that a certain market segment or spectrum band use one or another form of spectrum efficiency, since many could be
accommodated in software. (See SDR topic below.)

5. A consensus was expressed that, apart from Federal agency use, and non-Federal public safety use, there were large market segments
in great need of advanced cost-effective proven digital wireless that TETRA may provide. Their need for more spectrum, especially in
lower ranges, below UHF, was also discussed. These include other governmental agencies and applications, the transportation sector,
utilities and pipelines, railroads, airport operations, maritime ports, etc. Examples of major TETRA systems for these market segments
and applications were discussed, including in rural areas where coverage range is important.

Also, the benefits of using spectrum in the lower 200 MHz range for such areas was discussed. Mr. Havens and Mr. Ferro discussed
that Teltronic for a long time has made land mobile equipment in the lower 200 MHz ranges: it is substantially used in Spain for
MPT1327 systems. It was noted that, while there is currently no TETRA equipment in lower 200 MHz, including the US band from
217-222 MHgz, that it could be made and that the TETRA standard was developed to extend below that range.

6. In addition, one substantial value of TETRA to the Federal market, and to the non-Federal public safety market, was discussed, even
assuming that these markets do not seek or use TETRA: if TETRA is used in the US for markets noted in item 4 above, then TETRA will
be regularly seen and compared with P25 by said Federal and public safety markets, and that should create more competition among
technology and equipment vendors to those markets. (It was commonly understood, but also discussed at the meeting, that TETRA has
substantial advantages over P25 in a combination of features, performance, and price for many applications, as shown in worldwide
results where both are sold, and in direct comparisons.)

Further, Mr. Havens explained that TETRA used in Intelligent Transportation System wide-area wireless networks will provide for
major benefits to public safety organizations, and will directly provide certain public-safety and public-safety-agency applications. He
has presented these in past filings before the FCC, and to some degree to NTIA, and will be further explaining these. See, e.g, the

page on "ITS Public Safety." In sum, advanced ITS based on ITS wide-area wireless (high accuracy location and
near-constant vehicle-ITS communications) is clearly required for far more safe and efficient transportation systems, and systems that can
be directed and controlled far better in emergencies.

(Not discussed in the meeting but discussed afterward at a dinner with some attendees is another compelling benefit to US Federal and
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pupiIC satety enuties ('Fea and F>~) OT widespread major 1k 1RA Systems In tne US Tor tne market segments notea In 1em 5 anove:
These TETRA systems may easily end up with larger capacity and more traffic than Fed and PS systems for a given region, but in any
case could be very substantial, as they increasingly are in other nations. These TETRA systems can be set up to allow preemption of
substantial capacity in defined major emergencies by Fed and PS responders. That would provide huge additional capacity that is sorely
needed and not otherwise available due to the enormous cost of building spare-emergency capacity of the same amount into Fed and PS
radio systems. The TETRA capacity set up for preemption would be put into use in emergencies by tapping caches of radio terminal
equipment (portables and transportable) that would be controlled by Fed and PS entities placed in each region with a major TETRA
network, and also at the National Interagency Fire Center, in Boise, and at the airport hubs of several overnight carriers (USPS, UPS,
FedEx, DHL) for delivery within hours to any area of the US by regular or special flights, as needed. Also, TETRA and P25 systems and
radios can interoperate. An example of how is seen in Rohill information in its website (see TETRA Links page above). SDR can also
allow interoperation: once SDR is prevalent, any mission-critical SDR radio will be able to operate on TETRA or P25 or other protocol,
and on various bands [an early example being the Thales Liberty radio].)

7. In addition, legal solutions involving States (as noted on page 2 above) were discussed. This includes the State of California, among
others. (The States invited to send representatives to the meeting or call in, and others, will be sent a notice of these meeting minutes.)

8. Also, SDR use in TETRA, especially in mobile vehicle-installed radios, was discussed. Mr. Havens suggested that this has wide
technical, legal, and other ramifications. Mr. Fiset from Lyrtech and others discussed how, without the limitations of size, weight, and
power that small handheld radios impose, SDR would appear to provide at this time (given the progress in core SDR technology and core
components, as from Texas Instruments and Xilinx; development platforms as from Lytech; and software as form Vanu and Etherstack) a
compelling solution where multiple frequency bands, such as in both 150 to 222 MHz, and in 700 to 900 MHz, and multiple protocols,
such as TETRA Release 1 and 2, or TETRA and P25, or TETRA for ITS and DSCR on 5.9 GHz, could be accommodated. Mr. Fiset
from Lyrtech described Lyrtech's SDR development platform and services that could be used for TETRA and TETRA+ SDR, in bands
from 200 up to 900 MHz (and others could be added). Mr. Havens mentioned that Virginia Tech was working on a cost-effective SDR
radio for the US public safety market, and if they succeed, that may also provide the above-noted accommodation. Mr. Devasirvatham
mentioned a Thales SDR radio at the nearby IWCE exhibits worth review.

Mr. Havens and other discussed why a number of very large new PMRS systems in the US planned or being planned will use both
spectrum in lower ranges such as in 150 up to 222 MHz, and in higher ranges from 700 to 900 MHz, and also why they need various
protocols, modulations, and functions, upgrades, etc. Mr. Havens noted that these suggest that SDR should be pursued for these markets,
applications, and technologies for PMRS in the US and other nation. He noted that the complex ITS wide area wireless being planed by
the Telesaurus LLCs and related Foundation, with CCIT collaboration, is a good example of networks that could benefit greatly by use of
SDR, but also that most any wide area advanced PRMS network would also benefit. If the radios operate mostly on SDR basis, issues of
required standards and technology become largely moot.

9. Means of cost-effectively phasing in TETRA on MPT1327 networks, or combing the two, was discussed by Mr. VanDerBoom and
others. The Rohill website gives information and examples. The same applies to networks that support TETRA and other OTA protocols.
Also, it was noted that TETRA competes to a substantial degree with MPT1327 on price, but details were not discussed. Further, TETRA
use to support Scada, telemetry and other machine-to-machine wireless was discussed. There are cost effective TETRA radios in
appropriate robust form factors made for these purposes, as Mr. Ferro noted prior to the formal meeting, as as is otherwise clear in
TETRA public records. Ken Davis of NU and others noted that this M2M fixed wireless market is of increasing importance. TETRA has
various data protocols, including some especially efficient and suitable for short-message M2M, and advantages over P25 in that regard,
and verses analog systems such as MPT1327.

10. Mr. Havens noted that NPSCT and other public safety representatives were invited a number of times. Attendees expressed that
some in the public safety market in the US may oppose TETRA introduction into the US since it may be seen as detracting from P25 sales
and focus and the like, or such introduction may call into question how, for so long, TETRA was kept out of the US. Mr. Havens noted
that this was a not uncommon expression heard over the years, but it amounts to an argument that "protecting” a substantial commercial
market by government agencies or operatives will produce net benefits, and that would be directly contrary to the foundation of US and
modern free-market economics. Thus that he doubted that any one with any substantial position in government including public safety
would publicly make that argument, and if they did, it could easily be dismissed.

11. The need for FCC approval of any TETRA products used in the US was discussed by Mr. Hoffman and others. Each US radio
service defined by the FCC has technical requirements for radio equipment used in such service. Mr. Havens noted that these are routine
matters and that ETSI technical requirement are typically similar to those of the FCC, and that in the past TETRA community looked into
what changes would be needed for TETRA equipment made to ETSI standards to meet FCC requirements, and they were relatively minor
ones. Mr. Dowling indicated that he also had that understanding.

12. Additional meetings were discussed and initially planned, including meetings in Washington DC before certain Federal agencies
including NTIA, with trade organizations such as UTC, and with some Congressional offices, and possibly the Federal Trade Commission
and Department of Justice (Mr. Havens noted that he as not at liberty to publicly discuss certain related matters at this time). The main
goal would be to obtain a Federal proclamation as described on page 5 above in the reasonable future, upon a showing that a substantial
need for TETRA exists among US market segments as noted in item 6 above (the Intelligent Transportation and Utility markets, well
represented at the meeting, are current leading candidates), and further value would be provided as indicated in item 5 above.

Respectfully submitted,
Warren Havens,
Meeting Secretary
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TETRA links

(As indicated on the first page, entities referenced herein are not affiliated with the creation of this website.)

TETRA Association: http://www.teframou.com

The Association website has information and links to case studies on TETRA use for military, public safety, other
government agencies, transportation, utilities, and natural resource industries, and other market segments.

It also has information on TETRA Release 2: options for extended range, high speed data, and others.

This Association website lists the core system and enduser equipment vendors and other entities involved with
TETRA: the below truncated list is provided to show current technology and equipment.

+
EADS
DEFEMNCE
__&SECURITY

Netherlands. Tel: +31 528 263355

marketing@rohill.nl Finland. Tel: +358 10 4080 000

risto.toikkanen@eads.com

sepura

UK. Tel: +44 1223 876000

roger.dowling@sepura.com UK. Tel: +32 27 18 55 80
jeppe.jepsen@motorola.com

teltronic S>> \ Telesaurus, Skybridge, US

@m

>>>>>

Spam.' Tel: +34 9.76 O E TETRA in Intelligent Transportation System Wireless
mmartinez@teltronic.es

R e e R e e .
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TETRA vs P25 (@and related)

This provides summary comparisons from public sources.

TETRA vs P25 - Introduction

TETRA P25
g
» Qpen standard by ETSI » Open standard by TIA
» General characteristics 7 General characteristics
— conceived for many end-user types - conceived for US PSS users
— amed to handle high traffic loads - for few users in wide areas
— natively for trunking operation - optimised for non-trunking
~ support basic & complex services ~ with trunking as an option
— compelition keeps costs low — functionally simple for low costs
[But low costs NOT achuallty achioved son below |
» TDMA » FDMA

— 1channel / 6.25 KHz
— double spectral efficiency

- 1channell12.5 KHz
- 6.25 KHz version “on paper”

Market is basically US PSS
"pss” = public safety svstems |

Global market through many sectors r

TETRA vs P25 - Functional aspects
» Both TETRA and P25 fulfil the basic needs of PMR users

- voice group communications
~ However, thanks to TDMA, TETRA provides also
full duplex individual voice calls with simple cost efficient terminals

reliable data link & better data throughput as full duplex allows efficient ARQ
mechanisms

Bit rate on demand (i.e. one or more slots can be flexibly assigned for data up to
28.8 Kbit/s against 4.6 Kbit/s in P25)

» TETRA offers a higher level of security and confidentiality

— TETRA provides E2EE and AIE (voice, data, signalling and user identities are
encrypted) plus authentication to secure the access to the system

— P25 only supports EZEE and no authentication available in real products

TETRA Total Market 2006 APCO 25 Total Market 2006

%

1%
it B Ceniral Amonca,
@ Ewopn " [ msoum Amenca
W Contial Amanca Ohsia
0 Souh America Mot Amanca
DA NEA
mea
»
[This does not refiect that TETHA s blocked In the US (and Canada). Also does nol reflect that TETRA far outselis P25 inlernationalty.|

Numbers of TETRA contracts per region and country around the world: see --
tetramou.aspx?&id=2413

GSm: [Ee8s| EDGE |

These slides, prepared for the TETRA Association in March '07, make comparisons
based on evolving technology and equipment. It is apparent, however, that TETRA is
more complete and rapidly advancing than P25. The overall major advantages are not
likely to diminish over time. Adoption of TETRA in the US is likely to advance P25 by
competition (a far more robust market for professional digital mobile radio), by
contribution to P25 Phase I, etc. Mainly, it will directly benefit agencies, enterprises,
and endusers-- for the same reasons TETRA is selected over P25 in most cases where
they compete head to head: which is the entire world outside (thus far) the US and
Canada. Also, the below does not include the additional advantages of TETRA
considering Release 2: See: http://www.tetramou.com/tetramou.aspx?&id=1186; see
also data-rate chart below.

TETRA vs P25 - Radio Coverage

» Common perception
— FDMA systems can provide longer range, whereas TDMA systems are more cost
efficient in high capacity systems
» P25 provides longer cell radii through high power mobile radios

~ Several factors drive radio planners towards smaller cell sizes
- shared multi-agency networks increase the user density
— trend towards the use of handsets rather than mobile radios
— trend to deploy mobile data services extensively

» TETRA on par with FDMA technologies for terminal TX powers in the
typical handset range
- TETRA BS receiver sensitivity well beyond the standard figures
~ TETRA BS suppert of multi-receiver diversity

TETRA vs P25 - Costs

~» Radio terminals

- TETRA handsets offer all the most complex features (e g. integrated GPS, colour
display, encryption and authentication) at a very ible price (< 1,000 USD)

- P25 with equivalent ¢ istics seems to be in the 3,000 to 5,000
USD range

~ Systems

Comparison is less straightforward due to variation in scope of contracts

Common fo find announced P25 confracts with a total system price of
approximately 1,000,000 USD per radio site

The corresponding costs in the announced TETRA contracts are typically several
times lower

North American Supplier Shipments and
Projections for LMR, 2005-2010
(Millions of USD)

BOOD

G000

4000

2000

2005 (Projected)

2010 (Estimate}

Dmorth America D Europe

Above: Estimation by VDC of market size for
mission-critical radio equipment sales, using a
limited definition: mostly public agencies. The entire

private / professional radio market is a large multiple
T

h of this size considering all segments, and
considering that this market is moving toward larger,

Services | | Voce - dati | | Internet WAP  Image & File Transfr | | Videoconf.
Bit Rate
(Kbps) 9,6 10-70 20-200 384
{Voce —Data | | | | Data - Image Transer - Videostreaming_|
2,4 -28,8 up to 538 kbps PD Throughput
— TETRA2 — TEDS
N

(TETRA Enhanced Data Service)

multi-entity, multi-VPN networks including multi-
agency and public-private networks.
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A —
FIRST RESPONDERS

Much Work Remains to Improve
Communications Interoperability

Why GAO Did This Study What GAO Found

Tt A{’(.'(.ﬂ'lll.llg to DHS, $2.15 billion in grant funding was awarded to sIm and
e o o = and I from 2003 through 2005 for
other emergencies, public safety enhancements. This funding, along with technical assistance, has helped to
agencies rely on timely make tmprovements on a vanety of spectfic interoperability projects. However,

communications across multiple
disciplines and jurisdictions. It is
vital to the safety and effectiveness
of first responders that their
electronic communications

when they are authorized to do so.

GAD was asked to determine,

ununsalher“lhﬁ{l]uu extent
1o which Ii

states that GAQ reviewed (see table below ) had generally not used stratogle
p:lm to guide mvestments toward broadly improving interoperability. Further,
plan was i place to coordinate nvestments seross states. To its
('h?dll DHS has required states to implement a statewide plan by the end of
2007, and DHS has recently been required to tmplement a Nattonal Emergency

Communications Plan. However, no process has been as.nbh-dml Tor ensuring
that states’ grant requests are with thew plans. Until DHS
lakes a more h o 2 P

such as including in ns d tlullnmg an of how grant requests

align with statewide communications plans—progress by states and localities in

Security (DHS} l\md:lngmd
technical assistance has

helped to
Improve interoperable
commimications in selected states

bility 1s Mkely 10 be tmpeded.
Until recently, the private-sector coordinating body responsihle for developing .
Projoct 25 i suite of 1] i fodd to enable

among the prodi of difforent vend h:
made Witle progress. Although one of the elght major subsets of standards was
defined in the pra]m‘l ‘s first 4 years (from 1089 to 19603), from 1906 through

TeaHsis s To l‘.ur, no: ‘ rids were completed that could be u-a«l to develop
adddress these ohjectives, GAO Taject 26 for three stibsels
reviewed grant information, were :Ioﬂnm over the pmn 2y years. H b n u.o hlshed
documentation of selected states’ dards have led to ine litles among p made by duf
and ity ¥ \emlnrb. and no c\n’np]!am Iestulg Ilna been conducted 1o determine if these
projects, and are IMHS has strongly encouraged state

and local agencles to ise gmnl funding to purchase Project 25 radios, which are

- - substantially more expensive than non-Project 25 radios. As a resull, states and
What GAQ Recommends local agenclos have purchased fewer, more expensive radios that still may not
GAD Is making e tal be mteroperable and thus may provide few added benefits. Until DHS modifies
1o DHS, which inchude assessing Its grant gutdance (o provide more fextbility in purchasing communications
how states’ grant states and are ltkely to continue to purchase expensive
mm, mww‘m p.m u;nlpmnu that provides them with mintmal additional benefits,
misa.ugmi with :I‘w luu:r D ° * n
Tecommendation, mmﬁd‘m‘ :\fmi - 5145 :..::
that it is important to more Kenmick $50 million

until completed subsits =

of standards have been fully Oregon $53.4 million
defined. DHS agreed or deforred oo 3557 malion
comment on all others. B GAD vy of DHS data.
W a0, Qovicg-bin/petrpt TGAD-07-301,
1, .
ia'm.wwugqu
202) 6126240 or kuontz) B gac.gov.
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WWMESM can bcpmkdbmmfy m,w!w Project 25
rakios are signift ] analog mllm
and while state and local agencies are pnymg two Lo three times more for
Project 25 radios, they are not always able o take advaniage of the
intended interoperability benefits because they cannot afford to procure
complete systems. Project 25 radios for first responders can range in price
from about $1,000 to about $5,000. Most Project 25 radios used by first
responders cost aromnd $2,500. According to officials, a conventional
analog radio suitable for first n-qmndur work generally costs about two to
three times less than Project 25 radios. Benefits of using Project 25 radios,
such as bility among multiple vendors canmol be

Tty realized until a complete Project 25 system (base stations, repeaters,
and radios) s implemented. Fully replacing an existing radio system with
a Project 25 system is very expensive. For example, Arlington County,
Virginta—a relatively small county—is acquiring and implementing a full
Project 25 environment for $16.8 million. Many localities do not have the
funding to make such a large investment.

While states and localities have purchased Project 25 mdios at the
direction of DHS, there is little indication that these radios have enlanced
i perability. Most jurisdi we visited were not using the Project
25 ¢ ies, such as i I ing with different vendors’ radios, since
they had not fully replaced their existing radio communications
infrastructure with a complete Project 25 system, Specifically, of the 11
localities we visited, 8 were buying Project 25 radios and, of these, 7 were
not using the Project 25 capabilities of the radios. Thus, as a result of the
DHS requirement to buy Project 26 equipment, agencies have

fewer, more expensive radios with little or no additional benefit to date.
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